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(54) INFORMATION COMMUNICATION SYSTEM, NONCONTACT IC CARD, AND IC CHIP 



(57) An information communication system which 
includes a master station and a plurality of slave stations 
and enables reduction of the processing time of the 
whole system. When transmitting a response signal to 
the master station, each slave station generates not only 



a time slot number but also a time delay number. If a 
slave station detects a transmission of a response signal 
by another slave station having been performed prior to 
the time of the determined time delay number within the 
same time slot, the slave station does not transmit the 
response signal. 
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Description 

Technical Field 

[0001] The present invention relates to an information 
communication system for conducting communications 
between a master station and a plurality of slave sta- 
tions, a contactless IC card used as a slave station in 
the information communication system, and an IC chip. 

Background Art 

[0002] Recently, an information-communication sys- 
tem has been developed in which communications are 
conducted in a contactless manner between a master 
station, or a reader/writer and slave stations, or IC cards. 
The practical use of this communication system is now 
under study in various fields. For example, if the system 
was applied to a ticket gate of a railroad station, IC cards 
would be used as commuter tickets and a reader/writer 
would be set up in an automatic ticket gate, whereby the 
opening and closing of the gate is controlled in accord- 
ance with the information communication conducted be- 
tween the IC cards and the reader/writer. This eliminates 
users having to take commuter tickets out of card cases. 
As such, the system is practically useful and it can be 
expected that the system will be applied in wide range 
of fields in the future. 

[0003] In the above information communication sys- 
tem, there may be a case where, for example, a user 
carries a plurality of commuter tickets (slave stations), 
they respond to a request from the master station by 
transmitting a plurality of response signals simultane- 
ously. The system, however, has a problem that the 
master station cannot appropriately recognize overlap- 
ping response signals from the slave stations. This prob- 
lem is especially serious when the master station at- 
tempts, at the start of the communication, to acquire the 
identifiers (hereafter abbreviated as "IDs") of the slave 
stations. Once having acquired the IDs of the slave sta- 
tions, the master station can separately transmit or re- 
ceive information to/from the slave stations by adding 
the IDs to signals. 

[0004] As one method for avoiding the overlapping of 
response signals from slave stations, use of time slots 
is currently studied. In this method, a time period during 
which the slave stations are allowed to transmit their re- 
sponse signals is divided into a plurality of time slots 
having a certain time length. Each slave station then se- 
lects one time slot at random and transmits a response 
signal during the selected time slot. 
[0005] The following describes the above-mentioned 
method using time slots. FIG. 1 is a timing chart for ex- 
plaining a case where a master station 901 conducts 
information communications with each of a plurality of 
slave stations (in this example, a slave station A 902, a 
slave station B 903, a slave station C 904, and a slave 
station D 905). 
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[0006] When receiving the first ID request signal 91 1 
transmitted from the master station 901 , each slave sta- 
tion transmits an ID response signal with timing corre- 
sponding to a time slot number which is determined by 

5 the slave station at random. In the illustrated example, 
the slave station A 902 selects a time slot with the slot 
number 1 and transmits an ID response signal 912 with 
timing corresponding to the selected time slot number 
1 . The remaining slave stations B 903 to D 905 select a 

10 time slot with the slot number 2 and transmit their ID 
response signals with timing corresponding to the se- 
lected time slot number 2. 

[0007] In this case, the slave station 901 can recog- 
nize the ID response signal 912 transmitted from the 

'5 slave station A 902, because only the ID response signal 
91 2 is transmitted during the time slot 1 without overlap- 
ping. However, the master station 901 cannot recognize 
any of the ID response signals 913, 914, and 915 that 
are transmitted during the time slot 2 since they overlap 

20 with one another. As a result of this, the master station 
901 needs to transmit an ID request signal 91 6 for the 
second time to each of the slave stations B 903 to D 905 
to acquire the IDs. 

[0008] Upon receiving the second ID request signal 

25 91 6, each slave station transmits the ID response signal 
for the second time with timing corresponding to the time 
slot number selected at random.* Note that the second 
ID request signal 916 is attached with information indi- 
cating that the slave station A 902 need not transmit the 

30 id response signal to the second ID request signal 91 6, 
because the master station has already acquired the ID 
of the slave station A 902. In this way, by retransmitting 
the ID request signal, the master station 901 can finally 
acquire the IDs of all the slave stations. 

35 [0009] As another method for avoiding response sig- 
nals transmitted from slave stations from overlapping 
with one another, the number of time slots may be in- 
creased. For example, if ten time slots instead of four 
shown in FIG. 1 are provided, a probability that a plural- 

40 ity of slave stations select the same time slot will be de- 
creased. 

[0010] However, both methods(i.e., the method of al- 
lowing the master station 901 to repeat transmitting the 
ID request signal and the method of increasing the time 

45 slot numbers) have a problem that the whole processing 
time tends to be increased. For instance, in the case 
where IC cards are used as commuter tickets conduct- 
ing information communication with a reader/writer set 
up in a ticket gate, all processes including a process for 

5o writing data into each slave station have to be completed 
in a predetermined time period during which the slave 
stations are in an area in which they can communicate 
with the master station (hereinafter, this area is referred 
to as "service area") . In these circumstances, increase 

55 in the processing time may cause a problem that the 
whole process does not complete in the predetermined 
time period. This is a serious problem from a practical 
point of view. 
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[0011] In view of the above-described problems, it is 
an object of the present invention to provide an informa- 
tion communication system that can reduce the whole 
processing time in the information communications con- 
ducted between a master station and a plurality of slave 5 
stations, a contactless IC card used as a slave station 
in the information communication system, and an IC 
chip. 

Disclosure of the Invention 

[0012] An information communication system includ- 
ing a master station and a plurality of slave stations 
which perform contactless communication with the mas- 
ter station, wherein each slave station comprises: re- 
ception means for receiving a signal from the master 
station; transmission means for transmitting a response 
signal in response to the signal from the master station; 
time slot determining means for determining a time slot 
used to transmit the response signal; and time delay de- 
termining means for determining a delayed time for 
transmitting the response signal within the determined 
time slot. 

[0013] This construction increases the possibility that 
transmission starting timing of response signals are dif- 
ferent from one slave station to another, even when the 
plurality of slave stations select the same time slot. With 
this, the possibility that, by a certain operation done by 
the master station or each slave station, the master sta- 
tion can normally recognize at least one response signal 
form a slave station increases. This also reduces the 
whole processing time. 

[0014] In the above information communication sys- 
tem, each slave station may further comprises: detect- 
ing means for detecting a transmission of a response 
signal by another slave station having been performed 
prior to the determined delayed time within the same 
time slot; and response signal transmission control 
means for controlling not to transmit the response signal 
if the detecting means detects the transmission of the 
response signal. 

[001 5] With this construction, even in the case where 
overlap among response signals transmitted from the 
plurality of slave stations would occur, each slave station 
can be controlled so as not to transmit its response sig- 
nal, whereby such overlap can be avoided. 

Brief Description Of The Drawings 

[0016] 

FIG. 1 is a timing chart for explaining a case where 
a master station conducts information communica- 
tions with each of a plurality of slave stations in an 
information communication system using time 
slots. 

FIG. 2 is a schematic block diagram showing the 
construction of the master station 1 01 and the slave 



station 201 in the information communication sys- 
tem of the present invention. 
FIG. 3 is a timing chart for explaining time delays. 
FIG. 4 is a timing chart for explaining communica- 
tion between the master station and the plurality of 
slave stations in an embodiment of the present in- 
vention. 

FIG. 5 is a flow chart showing the procedures per- 
formed by the control unit 202 of a slave station. 
FIG. 6 shows a method for generating time slot 
numbers and time delay numbers. 
FIG. 7 shows the construction of the data transmis- 
sion detection unit 208. 

Best Mode for Carrying Out the Invention 

[0017] The following describes an embodiment of the 
invention, with reference to the attached figures. 
[0018] FIG. 2 is a schematic block diagram showing 
the construction of the master station 1 01 (reader/writer) 
and the slave station 201 (contactless IC card) in the 
information communication system of the present inven- 
tion. 

[0019] The master station 101 includes a control unit 
102, a modulation unit 103, a demodulation unit 104, a 
memory 1 05, and an antenna 1 06. The slave station 201 
includes a control unit 202, a modulation unit 203, a de- 
modulation unit 204, a nonvolatile memory 205, a timer 
206, a time number generation unit 207, a data trans- 
mission detection unit 208, and an antenna 209. 
[0020] Information is transmitted/received between 
the master station 101 and the slave station 201 by 
means of their respective antennas 1 06 and 209, by the 
electromagnetic induction method or the like. The mas- 
ter station 101 allows the memory 105 and the control 
unit 1 02 to generate a request signal, allows the modu- 
lation unit 1 03 to modulate the generated request signal 
by the Amplitude Shift Keying (ASK) modulation or the 
like, and transmits the modulated request signal to the 
slave station 201 via the antenna 106. 
[0021] The contactless IC card as the slave station 
201 in this embodiment does not contain a battery, and 
uses as the power source the electromotive force that 
is generated across the antenna 209 when the antenna 
receives a radio wave from the master station. The 
present invention can be applied to contactless IC cards 
complying with the IS014 or IS01 5693 standard, but is 
not limited to them. 

[0022] The demodulation unit 104 demodulates the 
modulated wave received from the slave station via the 
antenna 1 06 and passes the demodulated signal to the 
control unit 1 02. The control unit 1 02 performs neces- 
sary processes based on the information transmitted 
from the slave station 201 . 

[0023] The demodulation unit 204 in the slave station 
demodulates the modulated wave received from the 
master station 101 via the antenna 209 and passes the 
demodulated signal to the control unit 202. The control 
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unit 202 includes a logic circuit as a main component. 
This control unit 202 performs various processes includ- 
ing a process for writing/reading data on/from the non- 
volatile memory 205, based on commands and data 
transmitted from the master station 101 , and generates 
a response signal to the master station 1 01 . The gener- 
ated response signal is modulated by the modulation 
unit 203 by the BPSK modulation method or the like and 
transmitted to the master station 101 via the antenna 
209. 

[0024] The time number generation unit 207 allows 
the control unit 202 to generate time slot numbers and 
time delay numbers which are used in transmitting the 
ID of the slave station 201 in response to the ID request 
signal from the master station 101. The following de- 
scribes time delays. FIG. 3 is a timing chart for explain- 
ing the time delays. 

[0025] As shown in this figure, in addition to four time 
slots, this embodiment provides time delays in each time 
slot. With this construction, the timing with which the ID 
response signal is transmitted from the slave station 201 
to the master station 1 01 is delayed based on the time 
delay number determined by the time number genera- 
tion unit 207 of the slave station 201 . The delayed times 
are obtained by repetitively delaying the ID response 
signal transmission start timing of the slave station 201 
by a certain time period. The delayed times are assigned 
with numbers called time delay numbers. 
[0026] In the example shown in FIG. 3, it is assumed 
that the time number generation unit 207 in the slave 
station B 401 generates a number n 2" for both the time 
slot number and time delay number. Then, after receiv- 
ing the ID request signal 191 from the master station 
101, the slave station B 401 waits until the time slot 2, 
further waits and transmits the ID response signal 491 
with the timing of the time delay 2. In the present exam- 
ple, it is also assumed that the slave station C 501 gen- 
erates "2 M and "4" for the time slot number and time de- 
lay number, respectively, and the slave station D 601 
generates "2" and W 3 W , respectively. FIG. 3 shows that 
the slave stations C 501 and D 601 do not transmit re- 
sponse signals in the time slot 2 since the slave station 
B 401 has already transmitted the ID response signal at 
the time delay 2 in the time slot 2. 
[0027] As described above, the present embodiment 
at least prevents the case where the master station can- 
not acquire an ID from any of a plurality of slave stations 
using the same time slot, by allowing the plurality of 
slave stations using the same time slot to transmit ID 
response signals with different timing and exercising a 
control so that when one of the plurality of slave stations 
detects that another one of them has already transmit- 
ted an ID response signal, the slave station refrains from 
transmitting an ID response signal. In the above exam- 
ple, the slave stations C 501 and D 601 do not transmit 
the ID response signals since the data transmission de- 
tection units 208 of the slave stations C 501 and D 601 
detect transmission of the ID response signal by the 



slave station B 401 . 

[0028] In the above-described example, only the 
slave station B 401 transmits an ID response signal in 
the second time slot, assuring that the master station 

5 101 acquires the ID of the slave station B 401. Note here 
that time duration ATd between each delayed time is set 
to such a time duration as is enough for the data trans- 
mission detection unit 208 to detect that another slave 
station has transmitted an ID response signal. The time 

10 duration ATd is represented by the following formula: 

ATs > (packet transmission time period) + ATdxN, 

is where ATs represents a time period of one time slot, and 
N the number of delayed times. Thus, compared with 
the method of increasing the number of time slots, the 
present method of using the delayed times reduces the 
system processing time. 
20 [0029] The master station 101 receives, as a re- 
sponse to the first ID request signal 1 91 , the ID response 
signal 391 from the slave station A 301 and the ID re- 
sponse signal 491 from the slave station B 401 and ac- 
quires IDs of these slave stations. The slave station B 
25 401 no longer needs to transmit an ID response signal 
in response to the second ID request signal 192 (See 
FIG. 4). Compared with the case where delayed times 
are not used (when the slave station B 401 needs to 
transmit an ID response signal in response to the see- 
so ond ID request signal 1 92 since the master station can- 
not acquire its ID with the first ID request signal), a prob- 
ability of occurrence of the overlapping of response sig- 
nals from slave stations is reduced. This leads to the 
reduction in the number of times the master station 101 
35 transmits the ID request signal to the slave stations. This 
also contributes to the reduction in the processing time 
of the whole system. 

[0030] As described above, the slave stations having 
transmitted an ID response signal in response to the first 

40 id request signal do not transmit the ID response signal 
in response to the second ID request signal. According- 
ly, no slave station transmits an ID response signal in 
response to the third ID request signal that is not illus- 
trated in FIG. 4. This allows the master station 101 to 

45 detect that all IDs of the slave stations currently in the 
service area have been acquired. This enables the mas- 
ter station to separately transmit or receive information 
to/from the slave stations by adding the IDs to signals. 
[0031] It should be noted here that the adjustment of 

so the transmission start timing in each slave station is per- 
formed using the timer 206. Now, the operation of the 
control unit 202 of each slave station in transmitting an 
ID response signal will be described in detail. FIG. 5 is 
a flow chart showing the procedures by the control unit 

55 202 of the slave station 201 . 

[0032] When the slave station 201 enters the service 
area, the slave station 201 powers up under the influ- 
ence of electric waves from the master station 1 01 , and 
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the procedure shown in FIG. 5 starts. The control unit 
202 in the slave station 201 awaits a command from the 
master station 101 (S101). When receiving a command 
(S101: Yes), the control unit 202 judges whether the 
command is an ID request command or not (S102). 
[0033] If the received command is not an ID request 
command (S102: No), the control unit 202 judges 
whether the ID expected to be attached to the command 
agrees with an ID held by the slave station 201 (S1 03). 
If they do not agree with each other (S103:No), it is 
judged that the received command is intended for an- 
other slave station, then the control returns to the com- 
mand wait state without performing any process. 
[0034] If the IDs agree with each other (S103:Yes), 
the control unit 202 performs the process designated by 
the command (S104). The procedure explained so far 
enables the master station to separately handle proc- 
esses requested by a plurality of slave stations in the 
service area. 

[0035] If the received command is an ID request com- 
mand (S102:Yes), the time number generation unit 207 
generates a time slot number (S105) and a time delay 
number (S106). 

[0036] Here, how time slot numbers and time delay 
numbers (hereafter, in generalization, they are referred 
to as time numbers) are generated will be described. 
FIG. 6 shows the method for generating the time num- 
bers. 

[0037] In the present embodiment, each slave station 
generates the time numbers using the ID of each slave 
station. The main reason for this is that the use of the 
ID, which is uniquely assigned, is considered to be the 
preferable way to prevent a plurality of slave stations 
from generating the same time number so as to prevent 
the occurrence of overlapping response signals from the 
slave stations. 

[0038] As shown in FIG. 6, IDs T1 "002301 67" and T7 
"002301 68" are assigned to the slave stations A 301 and 
B 401 , respectively, tn this embodiment, time slot num- 
bers are generated using upper four digits, that is "0023" 
(T2 and T8) of the IDs T1 and T7, for both slave station 
A 301 and B 401. While, time delay numbers are gen- 
erated using lower four digits of IDs, that is "01 67" (T3) 
for the slave station A 301 and "01 68" (T9) for the slave 
station B 401 . 

[0039] In the succeeding time number generation 
processes (T4 and T1 0), time slot numbers (T5 and T1 1 ) 
and time delay numbers (T6 and T12) are generated, 
respectively. In the time number generation processes 
T4 and T1 0, the same time slot number "2" (T5 and T1 1 ) 
is generated since the upper four digits of the two IDs 
are both "0023", but the probability that the same time 
delay number is generated is very low since the two IDs 
have different sets of lower four digits. In this example, 
different time delay numbers are generated ("2" for 
slave station A 301 , represented as T6, and "4" for slave 
station B 401, represented as T12). Accordingly, the 
probability that the same time slot number and the same 



time delay number are generated is very low. As a result, 
even if the same time slot number is generated, it is high- 
ly possible that different time delay numbers are gener- 
ated. This prevents the occurrence of overlapping ID re- 
5 sponse signals transmitted from a plurality of slave sta- 
tions. 

[0040] It should be noted here that the method for 
generating time numbers is not limited to the above-de- 
scribed one including the use of slave station IDs. A va- 

10 riety of methods can be applicable. However, there is a 
possibility that a plurality of slave stations generate the 
same time number in response to the first ID request 
signal. So, it is preferable that each slave station gen- 
erates, in response to the second ID request signal and 

15 onwards, a time number different from the previously 
generated one. For example, the following methods are 
applicable: (a) a method of using a random number gen- 
eration circuit provided in the time number generation 
unit 207; and (b) a combination of a method of generat- 

20 jng a time number by assigning a different weight to 
each bit and a method of shifting bits of an input ID. 
[0041 ] Now, back to the flowchart shown in FIG. 5, af- 
ter the time slot number and time delay number are gen- 
erated in steps S105 and S106, the transmission timing 

25 of the ID response signal is controlled based on the gen- 
erated time numbers. The value corresponding to the 
generated time slot number is set in the timer 206 
(S107), and the control unit 202 waits until the time 
reaches the start time of the determined time slot 

30 (S108). 

[0042] When the time reaches the start time of the de- 
termined time slot (S108: Yes), the value corresponding 
to the generated time delay number is set in the timer 
206 (S1 09). Then, if the data transmission detection unit 
35 208 detects that another slave station has transmitted : 
an ID response signal (S110:Yes), the control unit 202 
returns to the command wait state without performing a 
process. 

[0043] If the data transmission detection unit 208 

40 does not detect transmission of a response signal from 
another slave station (S110: No) and judges that the 
time has reached the start time of the determined de- 
layed time (S1 1 1 :Yes), the control unit 202 transmits an 
ID response signal containing the ID of the slave station 

<5 201 (S112). The control returns to the command wait 
state. In this way, the overlapping of a plurality of re- 
sponse signals from slave stations is prevented by al- 
lowing each slave station to check whether another 
slave station has transmitted an ID response signal in 

50 the same slot, and if it detects the transmission, return 
to the command wait state without transmitting an ID re- 
sponse signal. Now, the detailed construction of the data 
transmission detection unit 208 will be given. FIG. 7 
shows the detailed construction of the data transmission 

55 detection unit 208. This figure also shows portions of the 
master station 101 including the antenna 106, and the 
slave stations A 301 and B 401 . 
[0044] The slave station A 301 transmits a signal to 
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the master station 101 by inputting a modulated re- 
sponse s,gnal into a transistor (not illustrated) provided 
n the modulation unit 203a whose source and drain are 
respechvely connected to the ends of the antenna 209^ 
stave s Ration B 401 transmits a signal by inputting a 

the mo**? I 68 " 0 " 86 Si9na ' int ° 3 transistor Prided in 
the modulation unit 203b 

[0045] When the slave station A 301 has transmitted 
an ID response signal, the slave station B 401 detecte w 
a signal fluctuation that is input to the leve. compa aS 
210b v,a a S( gnal line. Then, the level comparato?210b 
SSt TT^ ^ d6teCted Sianal ""ctuaTn te a smaS 
taf™ , f "f °" dUe t0 noise or the °< a relatively 
Jrge luctuat-on due to transmission of the 10 response « 
signal by another slave station. The detection resu^s 
transmitted to the control unit 202b as a da ta transmis 
sion detection signal 211b. transm.s- 

H ns '"^ exam P |e ' sin <» the stave station A 301 
has t ansmitted a response signal to the master station 20 
101 the level comparator 210b in the slave station B 
th3t ,he d6teCted ,,uc,ua «°" ^ a retake? 
Sal h„ at '? h n ,0 '^mission of the response 
signal by another slave station. The detection resuft 

SSSSX'S' r tro ' unit 202b p ~ ™* 22 - 

[0047] Ontheotherhand,evenifitdetectsamaqnetic 
rol unit 202 can recognize that it does not indicate a so 
2 ^ SI ? Emission ^ another slave stattan 

is £nt u ™ Unit 202 Kn0WS the s,ave ^ion A 301 
is transm.tt.ng a response signal. In this way, when a 
s ave stat,on transmits a response signal toe rther 

Variations 
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(2) In the above-mentioned embodiment, each 
slave station is controlled so as not to transmit its 
response signal when the slave station detects that 
another slave station has transmitted a response 
signal, whereby overlapping among response sig- 
nals from a plurality of slave stations can be avoid- 
ed. However, from the point of view that the master 
sta .on acquires IDs from the slave station, it is pos- 
sible that the master station performs a certain op- 
eration. That is, the above embodiment deals with 
tte case where communication between the master 
station and each of the slave stations is conducted 
at the single frequency band of, for example, 13.56 

^L »K refore ' the p,Ura,i,y of s,ave Aliens 
transmit their response signals all at once, the mas- 
ter station cannot recognize the ID of each slave 
station. However, communication at a plurality of 
frequency bands can eliminate the necessity of de- 
tecting the response signals from slave stations 
where each slave station has only to determine the 
tome delay number to delay the transmission timing 
of the response signal. 

(3) The above embodiment deals with the case 
where the number of time slots and time delays are 
respectively 4 and 5. However, neither time slot 
numbers nor time delay numbers are limited to 
hese numbers, but they can be freely selected 

(4) The above-mentioned circuit elements in each 
slave station (i.e., the circuit including the control 

unl SSIhT? 6 ' theti ~^%anerattan 
« I n 9 Emission detection unit 208 

or the like) may be provided on a single IC chip Ad- 
ditionally, the IC chip is not limited to the above- 
mentioned IC card, but can be variously processed 
for practical applications such as a label attached 
on the mail and a contactless tag attached to a baa- 
gage. a 



. ABh «'0h the present invention has been ex- 
pta ned by way of embodiments, it should be apparent 

^nh^ reSe K nt J nVenti ° n iS n0t limited to the ZT- 

(1 ) In the above embodiment, each slave station de- 
termines the time delay number when transmitting 
an ID response signal in response to an ID request 
signa, transmitted by the master station. However 
the determ.nation of a time delay number may be' 
done w,, h other timing. For instance, thetimede£ 
numbers may be used in the case that the master 

stabonrequestsallofthestavestationstowritedata 
on the mernory tnerejn |n th . s cgse> master 

t on transmits a command not including IDs of the 
slave stat,ons, and all of the slave stations transmrt 
their esponse signa. (e.g., a signal showing the re- 
sult of data writing) using time delay. 
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Industrial Applicability 



Thepresent inventi °" is applicable to informa- 
fton communication systems having a plurality of slave 
stations which are, for example, contactless IC cards 

Claims 



1. 



so 



55 



An information communication system including a 

masterstationandapluralityofslave stations which 
perform contactless communication with the master 
station, wherein 

each slave station comprises: 

reception means for receiving a signal from the 
master station; 

transmission means for transmitting a re- 
sponse signal in response to the signal from the 
master station; 
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time slot determining means for determining a 
time slot used to transmit the response signal; 
and 

time delay determining means for determining 
a delayed time for transmitting the response 
signal within the determined time slot. 

2. The information communication system of Claim 1 , 
wherein each slave station further comprises: 

detecting means for detecting a transmission of 
a response signal by another slave station hav- 
ing been performed prior to the determined de- 
layed time within the same time slot; and 
response signal transmission control means for 
controlling not to transmit the response signal 
if the detecting means detects the transmission 
of the response signal. 

3. The information communication system of Claim 2, 
wherein 

the time delay determining means selects one 
out of a plurality of predetermined transmission de- 
layed times. 

4. The information communication system of Claim 3, 
wherein, 

time duration ATd between each delayed time 
is set to such a time duration as is enough for the 
detecting means to detect that another slave station 
has transmitted a response signal, and is represent- 
ed by the following formula: 

ATs > (packet transmission time period) + ATdx N, 

where ATs represents a time period of one time slot, 
and N the number of delayed times. 

5. The information communication system of Claim 3, 
wherein, 

the time delay determining means selects one 
out of the plurality of predetermined transmission 
delayed times, based on an identifier uniquely as- 
signed to each slave station. 

6. The information communication system of Claim 1 , 
wherein, 

the time delay determining means determines 
the delayed time when the reception means re- 
ceives an identifier request signal transmitted from 
the master station. 

7. A contactless JC card which performs contactless 
communication with a master station, comprising: 

reception means for receiving a signal from the 
master station; 



transmission means for transmitting a re- 
sponse signal in response to the signal from the 
master station; 

time slot determining means for determining a 
5 time slot used to transmit the response signal; 

and 

time delay determining means for determining 
a delayed time for transmitting the response 
signal within the determined time slot. 

10 

8. The contactless IC card of Claim 7 further compris- 
ing: 

detecting means for detecting a transmission of 
15 a response signal by another apparatus having 

been performed prior to the determined de- 
layed time within the same time slot; and 
response signal transmission control means for 
controlling not to transmit the response signal 
20 if the detecting means detects the transmission 

of the response signal. 

9. The contactless IC card of Claim 8, wherein 

the time delay determining means selects one 
25 out of a plurality of predetermined transmission de- 
layed times. 

10. The contactless IC card of Claim 9, wherein 

the time delay determining means selects one 
30 out of the plurality of predetermined transmission 
delayed times, based on an identifier uniquely as- 
signed to the contactless IC card. 

11. The contactless IC card of Claim 7, wherein 

35 the time delay determining means determines 

the delayed time when the reception means re- 
ceives an identifier request signal transmitted from 
the master station. 

40 12. An IC chip including a reception circuit which re- 
ceives a signal transmitted by radio from another 
apparatus, a transmission circuit which transmits a 
response signal in response to the signal from the 
other apparatus, a control circuit, and a memory, 

45 wherein 

the memory stores a program that causes the 
control circuit to execute: 

a time slot determining step for determining a 
50 time slot used to transmit the response signal; 

and 

a time delay determining step for determining 
a delayed time for transmitting the response 
signal within the determined time slot. 

55 

13. The IC chip of Claim 12 further comprising 

a detection circuit which detects a transmis- 
sion of a response signal by another apparatus hav- 
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ing been performed prior to the determined delayed 
time within the same time slot, wherein 

the memory further stores a program that con- 
trols not to transmit the response signal if the de- 
tection circuit detects the transmission of the re- 5 
sponse signal. 
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